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INVESTIGATIONSIN THECALSPAN 8-FOOT TRANSONIC

WIND TUNNEL TO DETERMINE STING-TARE EFFECTS

ON A MODIFIED 0.OI65-SCALE SPACE SHUTTLE

ORBITER MODEL WITH A TAILCONE

(LA82/LAI03)

ABSTRACT

These investigations were conducted in the Calspan 8-foot Transonic Wlnd

Tunnel from August 9 through 19, 1976 and from March 24 to Aprll 4, 1977.

The model was a Langley-built 0.0165-scale Space Shuttle Orbiter with

tailcone.

The objective of the tests was to determine stins-tare effects for the

orbiter with tailcone. The results were to be used to correct data from

future tailcone on orbiter tests.

Six component aerodynamic force and moment data were recorded over an

angle of attack range of -2 ° to 18 ° at angles of sideslip of 0 ° and ±2 ° .

The test Mach numbers were 0.3, 0.4, 0.6, and 0.7 with Reynolds numbers

ranging from 3 to 10 x 106 per foot.

Due to a faulty seal in the blade mounting arrangement, the first tunnel

entry (LA82) yielded results that were questionable and therefore not

published. The test was repeated in part as I_i03 whose results are

valid and included herein. Both tests are discussed in this report.
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INTRODUCTION

Initial unpowered flight tests of the NASA Space Shuttle Orbiter will be

conducted via air launch, with a streamlined tailcone covering the large,

flat base of the Orbiter to reduce base drag. Wind tunnel tests were con-

ducted to predict stability and performance characteristics for this modi-

fied configuration. However, the presence of a conventional support sting

influences the flow over the modified tailcone. Any other support system,

such as a blade mount, will also cause local disturbances and yield non-

representative model loads. The wind tunnel tests results reported herein

can be used to determine sting tare corrections by which support system

interference effects may be removed from modified orbiter data. The pro-

cedure followed was to first test the orbiter model successively with

conventional sting and blade sting mounts, and then retest each mount

system with a non-metric dummy of the other added. By taking proper

differences between corresponding load coefficients measured in the presence

of the various support systems, the tare effects of both conventional and

blade stings may be determined. The technique, as described above actually

provides for a redundant configuration as a check condition. After tare

increments have been determined, a set of corrected data can be calculated

which will provide an initial evaluation of the aerodynamic performance of

the modified Orbiter configuration. The configurations tested consisted

of the following:



CONFIRMATION

Complete Tailcone

Truncated Tailcone

*Truncated Tailcone

*Truncated Tailcone

Truncated Tailcone

*Truncated Tailcone

INTRODUCTION (Concluded)

SUPPORT

Bottom Strut

Bottom Strut

Bottom Strut

Sting

Sting, w/flare

Sting

DUMMY SUPPORT

none (see Figure 3a)

none

Sting (see Figure 3d)

none (see Figure 3e)

none

Bottom Strut

The tests were conducted at Mach numbers of 0.3, 0.4, 0.6, and 0.7 with

Reynolds numbers ranging from 3 to i0 x 106 per foot at angles of attack

from -2 ° to 18 ° at sideslip angles of 0 ° and ±2 ° .

During analyses of the data for test LA82 it was discovered that a pressure

seal for the blade mounting system had malfunctioned causing some runs to

be invalid. Therefore a second entry in the tunnel was made and most of

the test repeated. Table IIa summarized the runs made during the first

entry while Table IIb gives the second entry summary.

Due to the questionable nature of the first entry data it is being withheld

from formal publication but is available on the Chrysler Data Management

System database for further analysis and study. The second entry results

are considered valid and are published herein in both graphic and tabular

form.

*Retested in LAI03

i0



NOMENCLATURE

SYMBOL

a

bref

CA

CD

CL

C£

C_ 8

C
m

C N

C
n

C

n B

C
P

C
Px

X

Cy

£REF

L/D

M

MNEMONIC

BREF

CA

CD

CL

CBL

CLM

CN

CYN

CP

CPXX

CY

LREF

L/D

MACH

DEFINITION

Speed of sound; m/sec, ft/sec

Wing span or reference span; in.

axial force

Axial-force coefficient; qS

Drag coefficient; drag
qS

lift

Lift coefficient; qS

Rolling-moment coefficient: rolling moment
qSb (body axis)

Rolling moment coefficient variation with angle

of sideslip; [ C£(8# _ -C£0 (8-0)]8 _ - constant

Pitching-moment coefficient; pitchln_ moment

qS _REF

normal force

Normal-force coefficient; qS

Yawlng-moment coefficient; yawing moment
qSb (body axis)

Yawing moment coefficient variation wlth angle

of sideslip; [ Cn_8# O) - Cn_8.0) lA8 _ - constant

Pressure coefficient: (Pl - P®)/q

Balance cavity pressure coefficient at

location XX (see Figure 2b)

where XX - IA, IB, IC

3A, 3B, 3C 3D

4A, 10L

side force
Side-force coefficient ;

qS

Side force coefficient variation with angle

of sideslip; [ CY(8_O)A8 -_(8=0)] _ = constant

Reference length; in

Left-to-drag ratio; CL/C D

Mach number; V/a

11



SYMBOL

P
GO

P
O

q

Sb

S
C

Sref

RN/L

TO

V

x

OL

B

_BF

6
e

6R

5SB

MNEMONIC

P

II

Q(PSF)

SKEF

R_/L

TCVENT

TO

X

MAP

XMRP

YMRP

ZMRP

ALPHA

BETA

AILRON

BDFLAP

ELEVON

RUDDER

SPDBRK

NOMENCLATURE (Continued)

DEFINITION

Freestream static pressure, psla

Freestream total pressure, psia

Freestream dynamic pressure, psf

Base area, ft2

Sting cavity area, ft 2

Wing reference area, ft 2

Unit Reynolds number; per ft.

Tallcone vent; 0.0-closed, 1.0-open

Freestream total temperature,°R

Velocity; m/set, ft/sec

Longitudinal station of pressure tap

location on tailcone, inches full scale

Moment reference point

Moment reference point on X axis

Moment reference point on Y axls

Moment reference point on Z axis

Angle of attack, degrees

Angle of sideslip, degrees

Aileron, total aileron deflection angle,

degrees, (left elevon - right elevon)/2

Body flap deflection angle, degrees

Elevon surface deflection angle, positive

deflection trailing edge down, degrees

Rudder deflection angle, degrees

Speedbrake deflection angle, degrees

12



SYMBOL MNEMONIC

PHI

DBETA

NOMENCLATURE (Concluded)

DEFINITION

Incremental coefficient value

Radial locat_on of pressure orifice on

tailcone. PHI - 0 at _op; measured

clockwise looking forward

Incremental angle of sidesllp, difference

between two test runs, degrees.

13



CONFIGURATIONS INVESTIGATED

The model used for this investigation was a 0.0165 scale version of the

Rockwell Space Shuttle Orbiter configuration 139 with nose section modified

from station 238 to 500 per Rockwell drawing VL70-0001393 and with a tail-

cone added as a base fairing. A complete orbiter was composed of the

following components which are dimensionally described in Table III.

Orbiter - B20F4MI6W87EIgV5R5TC4

In order to determine incremented effects of various model mounting techniques

six tunnel installation configurations were tested. These mountings are

shown graphically in Figure 2 and were as follows:

I. Strut mounted

2. Strut mounted (tailcone truncated as required for

sting mounting)

3. Strut mounted - dummy sting in place

4. Sting mounted

5. Sting mounted (flare over sting as it exits the

orbiter base)

6. Sting mount-dummy strut in place

Configurations I, 3, and 4 are also shown pictorially in Figure 3.

Mathematical addition or substraction of the aerodynamic data obtained

with these configurations allows computation of correction factors which

can be used to adjust the wind tunnel measured data for mounting effects.

14



TESTFACILITYDESCRIPTION

The 8-Foot Transonic WindTunnel wasplaced in operation in Decemberof

1956as the result of modernizing the 12-Foot Variable Density WindTunnel

to extend its operation through the transonic range. The tunnel has a

perforated throat and an auxiliary pumping system for plenum pumping.

The continuous circuit tunnel is capable of operating from I/6 to 2-i/2

atmospheres total pressure, thereby providing a wide range of test

Reynolds numbers as well as Mach numbers. The range of operating pressures

is necessarily limited by the total power available at the higher Mach

numbers. Pumping the tunnel to these conditions is done by four centrifu-

gal compressors for above one atmosphere testing and by seven compressors

for below one atmosphere. Evacuation of the tunnel to 800 psf total pres-

sure can be accomplished by use of the auxiliary compressor from atmospheric

pressure. This procedure takes approximately 8 minutes. Consequently,

at least an initial expenditure of time is necessary to bring the tunnel to

the desired operating conditions. During model changes, two gate valves

isolate the test section from the tunnel proper, making it necessary to

bring only the test sphere to atmospheric conditions. By careful planning

of the test program, it is then possible to reduce pumping time to a

minimum.

The test section of the tunnel is a removable cart. In many instances

this feature permits the installation of a model prior to testing, result-

ing in a saving of tunnel time. Three carts are in active use: a sting

cart for the testing of sting-mounted, full-span models, a reflection

plane cart for use with semi-span reflection plane models, and the fairing

15



TEST FACILITY DESCRIPTION (Concluded_

cart for full-span models mounted from a plate.

Low speed airflow calibrations have been performed for free-stream velocities

from 5 to 90 feet per second. Velocities in this range are steady and can

be set accurately uslnE a fixed main drive blade angle and varyinE the rpm.

Low speed tests may be run within the operating tunnel densities of 1/6 of

an atmosphere to 2.5 atmospheres.

More explicit details of the tunnel and its operational characteristics can

be found in the 8-Foot Transonic Wind Tunnel Eeport WT0-300 at Cornell Aero-

nautical Laboratory.

16



TEST CONDITIONS

Model forces and moments were measured with the LTV VB-36 six-component

strain gage balance. The rolling moment component from the balance was

also processed dynamically by Calspan averaging equipment to give a root

mean square average of the dynamic component. Two balance cavity pressure

orifices were Installed on the sting Just aft of the balance and two base

pressure orifices were installed on the stink Just inside the model base.

The orifices were connected to transducers in Scanlvalves mounted on the

sting support pod.

Model ankle of attack was set and computed from measurements made of the

sting support pod position, sensed by a potentiometer on the pod Jack-

screw and read on a digital voltmeter. A Columbia inclinometer was attached

to the pod as a backup angle of attack device, and an electrolytic potentio-

meter was installed in the model at balance level condition to set zero-ln

conditions. All strain gage outputs were read on the Calspan high-speed

digital readout system and were processed into final computed data by

Calspan's General Automation 1830 Computer.

The LTV VB-36 internal 6-component strain gage balance was calibrated at

Calspan prior to testing by applying static loads in accordance with pro-

cedures described in Reference i. Deflection characteristics of the

balance and stink support system were obtained during the calibration.

Potentiometers used to set elevon deflections were also calibrated prior

_o testing.

17



TEST CONDITIONS (Concluded)

The balance calibration was performed to maximum expected loads as listed

in Table I. Static calibration check loads were applied to the model

prior to testing. Applied loads and calculated results for all balance

load_s agreed within .25Z of full scale balance design loads. These

loadlngs verified both the data reduction program and the balance performance

before any test data were taken. The results of all calibrations and check

loadlngs are on file at Calspan.

All transducers were calibrated prior to testing in accordance with pro-

cedures described in Reference 2. These calibrations were performed in

order to determine a calibration constant and to check the llnearity and

repeatability of each transducer. The angle of attack systems were

calibrated prior to testing and were periodically checked throughout the

test program.

18



DATA REDUCTION

No wind tunnel wall corrections have been applied to the data presented

in this report to account for the blocking effect of the model or for

wall constraining effects on transverse flow. Within the limitations of

theoretical computations, these corrections are believed to be negligible

in this perforated test section with the model installed. Above Mach

number one, the perforated walls are effective in attenuating shock and

expansion waves from the model, thus reducing the effects of wall reflec-

tions. Although complete attentuation is not attained, in general,

experience has indicated that the effect of residual reflections is

negligible on this size model except perhaps for the drag component where

some interference may be expected in the Math number region around 1.05.

Some experimental substantiation of this belief, together with a discussion

of some recent studies of wall effects and blockage, along with the Calspan

8-Foot Transonic Tunnel calibration data, are presented in Reference 3.

No buoyancy correction was made to axial force, as the clear tunnel

pressure gradients in the vicinity of this model have been found to be

negligible throughout the Math number range.

The main balance was corrected for mechanical interactions present in

the balance system used during this program. These correction factors

were obtained during the static calibration of the balance systems, and

are on file at Calspan.

Static tare corrections to the main balance data were determined during

wind-off runs of the various configurations. These corrections were

then applied to all wind-on data for the same configurations.

19



DATA REDUCTION (Continued)

Wind-off balance level conditions for zero-ln settings were obtained

with the electrolytic bubble levels installed in the model. Wind-on

model angles were determined from readings of the sting support strut

potentiometer, corrected for deflections of the balance, sting, and

support system. Deflection derivatives for all of these corrections

were determined during static calibration of the balance.

Axial force and drag coefficients were corrected to a condition of free-

stream static pressure acting over the balance cavity and model base areas.

It is estimated that model angles measured during this program are accurate

to +0.i degree.

A statistical determination of the accuracies of the strain gage balance

systems used during this program was accomplished by calculating the root

mean square difference between applied and computed loads. Computed

loads were determined from final balance constants and balance readings

produced by known calibration loads.

Pressure transducer calibrations used for this program were accurate within

+1.0 pounds per square foot.

No satisfactory method is known for determining the absolute accuracy of

the final coefficients. However, since the test procedure resulted in the

repetition of at least one model attitude during each run the repeatability

of the test data may be estimated. Orbiter aerodynamic coefficients were

examined at the various repeat points with the results listed below:

2O



DATA REDUCTION (Concluded)

Orbiter Coefficients RMS Deviation

CL, CN ±.0041

Cm, Cmb ±.0011

%' %B  0021
Cn, CnB ±.0005

CA, C£B ±.0005

%, cA  .ooll
C ±.003
Pb

C ±.003
pc

Aerodynamic force and moment data have been reduced to coefficient form

using standard data reduction procedures. References used in the non-

dimensionallzation are:

SRE F = wing planform area - 2690 sq. ft.

LRE F = wing mean aerodynamic chord - 474.81 inches

BRE F - wing span - 936.68 inches

Sb = base area - .01925 sq. ft. (model scale)

Sc = sting cavity area - .0167 sq. ft. (model scale)

Moments are presented about a reference center of gravity location of 65%

body length, which is fuselage station 1076.69.

21



REFERENCES

i, Hutka, D.A., "Procedure and Results of Strain Gage Balance Calibrations,"

Calspan Corporation Report No. WT0-479, December, 1960.

. Cochi, R.J., "Calibration of Consolidated Electrodynamics Corporation

Pressure Transducers," Calspan Corporation Report No. WTO-509, June,

1963.

1 Reid, C.F., Jr., "Results of Calibrations and Model Tests in the CAL

8-Foot Transonic Wind Tunnel, with Varying Wall Porosity and Test

Section Configurations (U)," Calspan Corporation Report No. AA-4018-W-3,

September, 1971. CONFIDENTIAL.

22



[TEST : LA82/LAI03

TABLE I

I DATE :
h,

TEST CONDITIONS

2/10/82

MACHNUMBER
REYNOLDSNUMBER

(per foot)

DYNAMICPRESSURE

(Dounds/sq.inch)

0.30 4.0 x 106 1.85

6.0 2.77

0.40 5.5 3.34

0.60 3.0 2.63

4.0 3.51

5.5 4.83

6.0 5.27

I0,0

10.o

4,0

0.615

8.78

9.00

3.97

4.97

0.70

_TAGNATIONTEMPERATURI

(degreesFahRnheit)

I00 °

I

BALANCE UTILIZED: LTV VB-36; Six Component-Strain Gase

CAPACITY:

NF 2000#

SF 98o# ,.,

AF 200#

PM 3000 in#

1200 in#
RM

YM _200 in#

ACCURACY: 0.5%

10#

4.9#

1.0#

15 in#

6 in#

6 in#

COEFFICIENT
TOLERANCE:

COMMENTS: Test conditions vary widely from nominal values shown.

See tabulated source data in the Appendix for precise values

associated with each run/test point.
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TABLE III

MODEL DIMENSIONAL DATA

MODEL COMPONENT : BODY - B 20

GENERAL DESCRIPTION: 089B-139B (MODI'YlED NOSE)_. NOSE SECTION I:_OM

_UI_-gCAT.R _A_TON _8_O mO _Aq_TON ':;O(I_OM MAR DI_AWTNC. V_TO-OOOl_a_,

R__AINING BODY AFT OF STATION 500 F_OM MAR VL'tO-000093.

Mn_, gPAT,_. - O. 016'=;

DRAWING NUMBER ' _vI,To-_x:x)oc)_, v_7O-OOO139B

DIMENSIONS

Length

M=x Width

=x Depth

Fineness Ratio

Are_

Max. Cross-Segtional

Planform

Wetted

Base

FULL SCALE

1290.3 IN,

26_.o .,,

e_8.o

_._9

se,. 

MODEL SCALE

91.290 IN.

I_.31_ IN.

I_.092 ¸ IN.

I_,869 IN.

zT. 8?Er sQ._.
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TABLE III (Continued)

MODEL DIMENSIONAL DATA

MODEL COMPONENT : E'L_ON . EZg

GENERAL DESCRIPTION ' CO_TF'rGtrPATION I:_R LINES "v"bTO-000093 FOR (1) OF

MODEL SCALE - 0.0165

DRAWING NUMBER VLTO-O00093

DIMENSIONS

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio ,'novable surface chard/
total surface chord

At Inb'd equiv, chord

At Outb'd equiv, chord

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

Hingeline

Area Moment Normal to h,nge line)

FULL SCALE MODEL SCALE

Roy._ITo SQ._. 8. o571 sQ.rN.

llb,.78 rS. I.89 ZN.

_>.oo r_. .91 rN.

._08

•kOO ._OO

•O0 DEG. .O0 DEG.
w, -,,

-I0.0_ DEG.-10.O0 DEG.

.00 DEG. .OO DEG.

_I.5__.TT.12.O167 CU.I'N.
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TABLE III (Continued)

COMPONENT-BODY FLAP-F4

GENERAL DESCRIPTION-BODY FLAP 2A CONFIGURATION PER LINES VL70-000094.

MODEL SCALE-0.0165

DRAWING NUMBER-VL70-000094 A

TEST IDENTIFICATION-LA82/I03

FULL SCALE FULL SCALE MODEL SCALE MODEL SCALE

METRIC ENGLISH METRIC ENGLISH

LENGTH

MAX IITu'MWIDTH

MAXIMUM DEPTH

AREA PLANFORM

AREA BASE

215.138 (24. 84.700 IN.

673.1ObCM. 265.000 IN.

53.340 CM. 21.000 IN.

13.2517 SQ.M. 142.6400 SQ. FT.

3.5903 SQ.M. 38.6460 SQ. FT.

3.550 CM. 1.398 IN.

11.106 (24. 4.372 IN.

.880 CM. .346 IN.

36.0779 SQ. CM. 5.5921 SQ. IN.

9.7747 SQ. CM. 1.5151 SQ. IN.

FOOTNOTE-GENERAL-MODEL SCALE VALUES ARE DERIVED FROM FULL SCALE VALUES

UNLESS NOTED OTHERWISE.
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TABLE III (Continued)

COMPONENT- 0MS PODS - MI6

GENERAL DESCRIPTION - IA LIGHTWEIGHT CONFIGURATION PER MC120074

MODEL SCALE - 0.0165

DRAWING NUMBER- VL70-000094

TEST IDENTIFICATION- LA82/I03

FULL SCALE

METRIC

LENGTH 878. 842 CM.

MAX WIDTH (AT X0-1450) 274.321 CM.

MAX DEPTH (AT X0"I500) 289.053 (24.

OMS POD CENTERLINE

Z AXIS ORBITER 1178.308 CM.

Y AXIS ORBITER 203.200 CM.

FULL SCALE MODEL SCALE MODEL SCALE

ENGLISH METRIC ENGLISH

346.000 IN. 14.501 CM. 5.709 IN.

108.000 IN. 4.526 CM. 1.782 IN.

113.800 IN. 4.769 CM. 1.878 IN.

463.900 IN. 19.442 CM. 7.654 IN.

80.000 IN. 3.353 CM. 1.320 IN.

FOOTNOTE-GENERAL-MODEL SCALE VALUES ARE DERIVED FROM FULL SCALE VALUES

UNLESS NOTED OTHERWISE.
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TABLE III (Continued)

MODEL DIMENSIONAL DATA

_IODEL COMPONENT : BUDDER- 1R_

GENERAL DESCRIPTION, CONFTOD'P_TTON_R LrN'_S WJTO-O0gO95.

MODEL SCALE : 0.0165

DRAWING NUMBER vnTo-oQQoqs

DIMENSIONS

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord

At Outb'd equiv, chord

Sweep Back Angles, degrees

Leading Edge

TrailingEdge

Hingeline

Area Moment (Normal tO hinge line)

FULL SCALE

106.3_ _q._.

20t 00 I'N.

_o. 833 _.

.400

•_oQ

t

3_.83.

96.,_5

5_6.L_50 CU._T

MODEL SCALE

•0290 S0.PT.

3.3_ IN.

I,}I ..IN.

•8_. ]:N.

.b.O0

•b,OO

I

,_.. 8._ _o.

26.95 DEO.

3_.83 O_O.

&.08_O CU.IN.
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TABLEIII (Continued)

MODEL DIMENSIONAL DATA

._ODEL COMPONENT :Orbiter Tailcone - TC4

GENERAL DESCRIPTION :Fairing m9unted 9n orbiter fuselage base for

ferry missions configuration.

MODEL SCALE: 0.0165

DRAWING NUMBER' BCDV70-4$-II2. SS-AOIhS_

DIMENSIONS ' FULL SCALE MODEL SCALE

Length

M_x Width

Max Depth

ID.r-,neness Ratio

Area

Max. Cross-Sectional

Plan form

Wetted

3oo.8o

266._O

Base
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TABLEIII (Continued)

MODEL DIMENSIONAL DATA

MODEL COMPONENT : "v'ERrTCALTAr5 -.V=_

GENERAL DESCRIPTION _L_ "v%ff_ftCALTAI*L DOL_TX. _ AYKFOY5

DRAWING NUMBER _ "v'bTO-(XXX)9.5

DIMENSIONS '

Area

Span (equivalent)

Inb'd equivalent chord 268.50 IN.

Outb°d equivalent chord I08.k7 IN.

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord

At Outb'd equiv, chord

Sweep Back Angles, degrees

Leading Edge 4_.O0

Trailing Edge 26,249

Hingeline

Area Moment (Normal to h,nge line)

FULL SCALE MODEL SCALE

315.v9 5.21 IN.

_._3 _.

DEs. _.oo DEG.

DEG. e6.25 D_.
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MODELCOMPONENT:

TABLEIII

'_rlNG- W87

(Concluded)

GENERAL DESCRIPTION: O_RBI_ C01TFYGD'RATSON!_R T,T_,g%rr,70-OOfX)9._(D_IRAL YS

DEF_A_TIKE LOWER SURFACe3 OF THE WZF_GAT THE 75.RR PERCE_ E_ LY_ F!RO-

JE_ INTO A PIAITE I_E_YCI_R TO T_T_ _k_T_C_. IR"Z]_EIR_NC_,T.TN_,)_

M_)D_ SCAT._: - 0.0167

DRAWING NUMBER: VLTO-O00093

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area

Planform 2690.0OOO SQ.F2. I05._588 SO.IN.
Wetted

Span (equivalent) 9,_6.680 l'N. 15-15"?[.55-- IN.
Aspect Ratio 9,_65 P._5
Rate of Taper I,177 1.17T
Taper Ratio ,_00 .L:O0
Dihedral Angle, degrees . _.50Q. DEO. _.SO0 9EG.

Incidence Angle, degrees _,000 DEC. 3.0O0 r_O.
Aerodynamic Twist, degrees R.OOO DEC. ___G.
Toe-ln Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge .,, _5.0oo DEG. _.ooo T_.G.

Trailing Edge -lO._hO 1720. _.
0.25 Element Line _._o9 DEG. _.

Chords :

Root (Wing Sta. 0.0) _IN. I_.R_ rN.

Tip, (equivalent) I_7.8_ IN. _._7 r_I.
MAC _T_ _81 IN. ..7-8_ TN.

Fus. Sta. of .25 MAC I],36,89 IN. 18,76 YR.
W.P. of .25 MAC 99<)._0 IN. 4,9h IN.

B.L. of .25 MAC 18_.13 IN. 3-Ol YN.
Airfoil Section

Root

Tip
EXPOSED DATA

Area 1752.99QQ sQ.PT. 68.g958 _q-l'N.
Span, (equivalent) 720.68 IN. i_.8q TN.

Aspect Ratio 9,058 2.O_8
Taper Ratio •_51 .9h}1
Chords

Root 569._O IN. .i.9.P8 IN.

Tip 137.85 _N. 9.97 i-N.

MAC 393.0_ ITL #.k8 IN.

Fus. Sta. of .25 MAC _ IN. 19.56 TN.
W.P. of .25 MAC _O0,PO Z_. I,_5 _N.

B.L. of .25 MAC 14_. _K IN. P, R7 IN.
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ACTIVE

STING

Po3e %3b

Pc.3e Pc3V

A-&

b, Balance Cavity Pressure Orifice Locations and

Sting Configuration Identification

Figure 2 (Continued)
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DATA FIGURES

labulations of plotted Data Figures may be obtained from DMS on request.
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APPENDIX B

TABULATED SOURCE DATA-PRESSURE*

Datasets

RUPT33-50

RUPI33-50

Component

External Tailcone

Internal Tailcone

Pages

1-147

148-225

*LAI03 only - LA82 not presented.
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